An important goal of surgical repair of type A aortic dissection is to resect the intimal tear. Studies on the fate of residual dissection after acute type A aortic dissection repair in the past decade have driven surgeons to seek procedures to avoid distal reoperation. Aggressive surgical approach with total arch replacement in acute type A dissection has demonstrated lower incidence of distal reoperation and slower aortic growth rate compared to less aggressive ascending/hemiarch repair. Recently, successful results of thoracic endovascular aortic repair (TEVAR) in type B aortic dissection have encouraged surgeons to further attack acute type A aortic dissection with hybrid approach: antegrade endografting in the descending thoracic true lumen as an adjunct to hemiarch or total arch repair. However, is the hybrid approach with simultaneous descending endografting justified in all the acute type A aortic dissection cases? The outcomes of the hybrid approach reported by the several groups have demonstrated 80-100% of false lumen thrombus formation in the proximal descending aorta (stented segment); however, the complete obliteration of the false lumen is only 17-50%. The incidence of distal reoperation/reintervention after hybrid approach is as high as 14% and an adjunctive procedure is often performed. Moreover, there are concerns about additional risks associated with the hybrid procedures, such as spinal cord injury (SCI), stent graft induced new entry and stroke. The data on this new approach are still very limited. Hence, further study is warranted to prove its safety and durability.
Introduction
Recent publication based on the 17-year trends from the International Registry of Acute Aortic Dissection showed that in-hospital mortality after surgical repair of acute type A aortic dissection has improved from 25% to 18% (1) . Due to increased experience with this lethal disease (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) , reports on the fate of residual dissection have been published after the late 2000s ( Table 1) . Risk factors for distal reoperation have been identified as non-resected intimal tear, Marfan's syndrome, younger age, high blood pressure during follow up, large aortic size at the initial presentation and large false lumen. Although an important goal of surgical repair of type A aortic dissection is to resect the intimal tear, there is a long-standing debate on whether to perform hemiarch replacement or total arch replacement in patients with younger age, connective tissue disorder, large aortic arch or disrupted arch (15, 16) when the tear is located in the ascending aorta. An aggressive approach with total arch replacement has demonstrated lower incidence of aortic events, including distal reoperation or aortic dilation compared to conservative hemiarch repair (2, 3, 5, 16) . The incidence of distal reoperation after type A repair with ascending/hemiarch replacement in contemporary series varies from 8.3-15.7% (4, 6, 9, 13, 16) , while that of total arch replacement is 3.8-4.3% (5, 16) . In addition, early mortality rate after total arch replacement in acute type A aortic dissection is reported as 3.7-20.4% (2, 3, 5, 15, 17) , which is comparable to results with less aggressive procedures. These results have led to aggressive total arch replacement (31) . Thus, simultaneous endografting in the descending aorta in the complicated malperfusion cases may be a good treatment option, especially when the malperfusion is caused by the narrowing of the true lumen. However, the question remains: Is the hybrid approach to treat acute type A dissection justified in all the cases? There are always concerns about additional complications associated with an additional procedure. The hybrid approach may cause complications, such as stent graft-induced new entry (SINE) tear (32) , spinal cord injury (SCI) (33) and stroke.
Sizing technique
Sizing technique of the hybrid repair in type A dissection differs from institution to institution and is not standardized. The reported sizing techniques are: size of the true lumen as measured by intraoperative sizing with a ball sizer (12,25), 10-15% larger than the proximal aorta measured by preoperative computed tomography (CT) (9) , size only of the true lumen, obtained by preoperative CT (20) , size of total lumen diameter obtained by preoperative CT (24) , or intraoperative angiogram (22) . Sizing of the endograft for the hybrid approach is crucial because the endograft needs to be large enough to open up the collapsed true lumen and avoid type I endoleak. But, in the meantime, oversizing would cause SINE (33) . SINE can cause catastrophic complication after hybrid type A dissection repair (17, 24) . We have recently experienced a difficult reoperation case that was treated with hemiarch repair and descending endografting of acute type A aortic dissection. The patient had SINE in the distal arch proximal to the stent and required urgent reoperation due to rapid expanding arch aneurysm. We believe this complication was due to oversizing of the endograft. Thus, further studies to establish the sizing technique of the endograft are needed before this approach becomes available to non-experienced hands.
Spinal cord injury (SCI)
The incidence of SCI after the hybrid technique of arch repair and open antegrade endografting in the descending aorta for acute type A aortic dissection is 0-8% (9,12,18-26). The mechanism of increased incidence of SCI in hybrid technique compared to isolated TEVAR in the type B dissection may be explained as a lower distal perfusion pressure due to the open distal technique (33) . Cerebral spinal drainage, perfusion of left subclavian artery and distal perfusion with balloon occlusion technique are utilized by some groups to avoid SCI in hybrid approach (22) (23) (24) . In fear of SCI, the commonly used length of endograft is around 10-15 cm (9, (19) (20) (21) 25) , which is shorter than the average length of endografts used in type B dissection. This shorter endograft may be controversial in terms of positive aortic remodeling. As demonstrated in the outcomes after treating type B aortic dissection with TEVAR, false lumen thrombosis after the hybrid approach in type A dissection is often not obtained beyond the stent graft segment because there the secondary tear often exists between the true and false lumens (33) .
Stroke
Reported stroke rates of 0-12% (9,12,18-26) after hybrid procedure treating type A aortic dissection does not seem inferior to conventional hemiarch or total arch replacement. However, we should be aware that the numbers of reported hybrid cases are very limited and patient selection is often biased (e.g., unstable hemodynamics with a stroke © Annals of Cardiothoracic Surgery. All rights reserved.
Ann Cardiothorac Surg 2016;5(3):227-232 www.annalscts.com and pulmonary deficiency are not indicated for hybrid approach) (25) . Moreover, most centers have added selective antegrade cerebral perfusion (9, 12, (18) (19) (20) (21) (22) (23) (24) (25) (26) to their procedure to avoid stroke due to the longer open distal time compared to the conventional arch repair. Thus, hybrid procedures may be performed with acceptable risk of stroke when proper cerebral protection is provided in a selected patient group.
Distal reoperation
It has been widely reported that complete false lumen thrombosis results in better outcomes after type A aortic repair and partial thrombosis of the false lumen is identified as a risk factor of late aortic events. Although the false lumen thrombosis is observed in 80-100% in the stented segment of the proximal descending aorta (18, 21, 22, 25) , complete false lumen thrombosis rate after hybrid type A dissection repair is limited to 17-50% (9, 12, 20, 23) , which is similar to that of total arch replacement with elephant trunk (43-63%) (3, 5) . Despite the fact that the history of the hybrid approach in the type A dissection is relatively short, the reported distal reoperation rate is 0-14% (9, 12, (18) (19) (20) (22) (23) (24) (25) (26) and has no superiority to total arch replacement with elephant trunk (0-13%) (2, 3, 5, 16) . In addition to the distal reinterventions, adjunctive procedures such as branch vessel intervention or additional stenting to cover endoleak or SINE, are often performed after the hybrid approach.
Distal reoperation for chronic descending aortic dissection can be performed with respectable morbidity and mortality in general (34, 35) However, it is often technically challenging to perform open surgical repair in patients who had previous endograft repair in the descending aorta due to intimal damage and adhesion to surrounding tissue caused by the endograft. Szeto et al. (35) reported high postoperative dialysis rate (15%) and mortality (15%) in a series of open reinterventions for TEVAR failure.
Value
Cost effectiveness and value research of many operative procedures is seldom compared, let alone reported. No data regarding this aspect exists in relation to antegrade stenting for acute type A aortic dissection. As prior studies have not demonstrated a reduction in hospital length of stay with the hybrid procedures, it stands to reason that the procedural costs of the antegrade stent grafting would be greater than the standard graft replacement, thus reducing its valve.
Survival
Lastly, would the hybrid procedure improve survival of acute type A dissection? In-hospital mortality after hybrid therapy for type A aortic dissection is documented as 4.2-14.3% (9, 12, (18) (19) (20) (22) (23) (24) (25) (26) , which is comparable to conventional open repair. Moreover, there is not enough data demonstrating survival benefits of the hybrid therapy in mid-term. The failure of proving superiority of hybrid therapy to conventional approach in type A dissection may be extracted from what was observed in the studies of TEVAR in acute type B dissection. Close observation alone may have provided improved survival rates in type A dissection patients. Accumulation of long-term data is necessary to clarify the survival benefit of endografting in the descending aorta in type A aortic dissection in the future.
Summary
Hybrid approach of open hemiarch/arch repair and endografting of the descending aorta in acute type A aortic dissection may be a good option in patients with distal malperfusion with collapsed true lumen and large descending aorta when it can be performed in experienced hands. With the evolution of stent graft product and further accumulation of data, especially sizing and length of the stent grafts, this technique may become feasible for extended indications. However, further investigation on safety and long-term durability is warranted to conclude the true benefit and proper application of hybrid procedures in acute type A aortic repair.
